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[57] ABSTRACT 
The disclosure describes a production plant (1) for the 
machining or assembly of components (3) transported 
on workpiece carriers, which has lateral guide lanes and 
vertical guide lanes (13, 14) and a feed device (15), 
arranged independently of the latter devices, for the 
workpiece carriers. This comprises lane sections (11, 
12) arranged successively, each one of which is assigned 
at least one feed device (15) of its own, which is inde 
pendent of the adjacent sections and has a belt-type 
driving element (30) and that two vertical guide lanes 
(13) are arranged spaced apart across the conveying 
direction, which are assigned the belt-type driving ele 
ment (30) and the feed drive (15) forms a lateral guide 
lane (14). 

11 Claims, 9 Drawing Sheets 
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ASSEMBLY LINE FOR WORKING AND 
MOUNTING STRUCTURAL PARTS 

The invention relates to a driving device for the ma 
chining or assembly of components transported on 
workpiece ‘carriers, having a lateral guide device and a 
vertical guide device and having a feed device, ar 
ranged independently of the latter devices, for the 
workpiece carriers, having a plurality of lane sections 
arranged successively, each one of which is assigned at 
least one feed device of its own, which is independent of 
the adjacent sections and has a belt-type driving ele 
ment 

Various driving devices for workpiece carriers in 
automatic machining or assembly plants are already 
known according to U.S. Pat. No. 4,619,205 of the same 
inventor —-in which the lanes for the workpiece carriers 
are composed of a plurality of transport or work sta 
tions joined together which form a continuous lane with 
vertical and lateral guide lanes for the workpiece carri 
ers and which are each assigned a single driving mem 
ber for the workpiece carriers or a plurality of driving 
members arranged successively for each station. These 
are formed by belt-type driving members rotating about 
axles aligned in particular perpendicular to the convey 
ing plane. Thus it is also provided inter alia for continu 
ously rotating belts to be used which are assigned to the 
lateral surfaces of the workpiece carriers and are 
pressed against these lateral surfaces via pressing de 
vices which are resilient across the conveying direction. 
By this means, a good friction-tight fit between the 
rotating belt-type driving elements, for example V-belts 
or ?at belts, is achieved and thus a transmission of the 
feed forces onto the workpiece carriers which is essen 
tially without play. These driving systems are primarily 
also suitable for so-called loose-chained units in which 
the workpiece carriers are moved independently of one 
another along the lateral and vertical guide lanes and 
thus, in the case of disturbances at one work station, the 
workpiece carriers can continue to be conveyed inde 
pendently of that work station at the other work sta 
tions. 

Furthermore, a driving arrangement for a production 
plant for the manufacture of components in two or 
more stages is known —according to U.S. Pat. Nos. 
4,492,297 and 4,502,585-which has a linear conveyor 
route which is arranged in portions at machining and 
assembly stations forming the production plant. The 
driving and conveying unit has a longitudinal guide 
device for the workpieces or workpiece carriers which 
comprises two longitudinal guide lanes spaced apart 
across the conveying direction for lateral guidance and 
a longitudinal guide for vertical guidance. The longitu 
dinal guide lanes and the longitudinal guide are assigned 
conveyor drives which engage friction-tightly with the 
outer surface of the workpieces or workpiece carriers. 
The individual conveyor drives are spaced apart in the 
conveying direction of the longitudinal guide so that 
access to the workpieces or workpiece carriers is possi 
ble from below. This drive and conveying unit has 
proved to be very expedient in practice. However, due 
to the use of two longitudinal guide lanes spaced apart 
for lateral guidance with different arrangement of the 
conveyor drives, its use in many cases of applications 
was only possible under great difficulty for reasons of 
space and cost. 
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In another known driving arrangement for machining 

or assembly machines —according to U.S. Pat. Speci? 
cation No., 4,014,428 —rotating belts are arranged 
guided vertically and laterally over roller arrange 
ments. The workpiece carriers are supported via sup 
porting limbs on two belt arrangements extending adja 
cently in parallel and therefore guided vertically and 
laterally via these belts, these belts at the same time 
transmitting the forward drive force onto the work 
piece carriers. Due to the bilateral arrangement of the 
rotating belts, the outlay required for safeguarding de 
vices in order to prevent injuries to operators is high or 
the arrangement of the belts below a table-top requires 
complicated receptacles and passages which are like 
wise extremely expensive in manufacture. Additionally, 
due to the simultaneous guidance and drive of the work 
piece carriers by the belts, these are subject to great 
wear and the positioning accuracy of the workpiece 
carriers is not sufficient for many work processes. 
The underlying object of the present invention is to 

provide a driving and guide device for workpiece carri 
ers to be used in production plants for the manufacture 
or assembly of components, which device can be manu 
factured inexpensively and consists of as few single 
parts as possible, nevertheless allowing suf?ciently 
exact positioning of the workpiece carriers in different 
regions along the conveying lane. 

This object of the invention is achieved by the fact 
that two vertical guide lanes are arranged spaced apart 
across the conveying direction, which are assigned a‘ 
belt-type driving element, and the feed device forms a 
lateral guide lane. The surprising advantage of the ap 
parently simple solution is that the belt~type driving 
element charges the workpiece carriers with feed force 
and this feed device simultaneously effects the lateral 
guide device, that is to say the lateral guidance of the 
workpiece carrier. 
However, it is also advantageous if the belt-type driv 

ing element is formed by a rotating toothed belt which 
extends parallel to the vertical guide lane and is guided 
laterally and vertically over two deflection rollers 
spaced apart in the conveying direction and coupled to 
a driving motor since, by this means, a lateral guidance 
of the workpiece carriers is achieved at the same time 
using the deflection rollers which are in any case re 
quired for the guidance of the toothed belt. 
Another embodiment provides for the toothed belt to 

be arranged with the de?ection rollers in a plane 
aligned perpendicular to the transport plane, by which 
means only the toothing projects upwards over the 
surface or the worktop in each lane section and this can 
consequently be used particularly advantageously in the 
?eld of manual workplaces since the risk of the operator 
getting jammed is ruled out. 
However, it is also advantageous if the flanks facing 

away from each other or the circumference of the de 
flection rollers form lateral guide surfaces for lateral 
guide surfaces of the workpiece carrier since, by this 
means, not the belt itself but parts of the rotating deflec 
tion rollers of the belt are used for the lateral guidance 
of the workpiece carriers so that there is no sliding 
friction but a rolling friction between the workpiece 
carrier and the lateral guide lanes. 

Furthermore it is also possible for the two lateral 
guide surfaces to form a guide duct which is approxi 
mately U-shaped or trapezoidal, is open towards the 
feed device and on the base of which a rack is arranged, 
by which means the lateral guide device not only effects 
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the lateral guidance of the workpiece carrier as such 
but, at the same time, also effects a centering of the feed 
device on the workpiece carrier. Moreover, a vibration 
free force transmission is achieved from the toothed belt 
to the rack. 
However it is also possible for the toothed belt to be 

provided with a toothing on the side assigned to the 
rack and on the side opposite to the latter and for at 
least the de?ection roller connected to the drive to be 
provided with a toothing, by which means the play 
between the driving motor and the toothed belt as well 
as between the toothed belt and the workpiece carrier 
can be reduced to a minimum and thus an exact feed 
movement is achieved. 
Another further development provides for the feed 

device to be arranged between the two vertical guide 
lanes, preferably nearer to one of the two, and prefera 
bly for the rack and the axles of the guide rollers sup 
ported on the vertical guide devices, for example hard 
ened guide strips, to be arranged essentially in a plane 
extending parallel to the transport plane since, by this 
means, the production of tipping moments is favourably 
prevented and nevertheless access to the workpiece 
carrier or the components is still possible from below 
the vertical guide device, that is to say through the 
table-top bearing the vertical feed device. 

Furthermore, it is also possible for the deflection 
rollers of the feed device and the driving motor as 
signed to the belt-type driving element to be mounted 
on a common carrier plate which is ?xed in a table-top 
or a support frame for an assembly or machining station 
so that a simple construction of the driving device and 
a rapid exchange is achieved in the case of a disturbance 
to the drive, in particular by exchanging the entire car 
rier plate with the driving motor. 
However, it is also advantageous if the vertical guide 

lanes or the guide strips forming the latter and the belt 
type driving element project over a topside of a table 
top. Due to the risk of being jammed for workers, in 
particular in the ?eld of manual workplaces, hazardous 
recesses in the table-top are prevented by the projecting 
arrangement which also achieves the fact that driving 
arrangements of this type of design can also be used for 
the transport of workpiece carriers in the ?eld of man 
ual workplaces without additional safety devices. 
Another variant of an embodiment provides for the 

rack to have a length which is greater than a distance 
extending in the conveying direction between two feed 
devices arranged successively, by which means a seam 
less continuous feed of the workpiece carriers is guaran 
teed even in the transitional area between two subse 
quent feed devices. 
However, it is also possible for the driving motor to 

be formed by a stepping motor which is assigned a 
control unit. By this means, the position in which a 
workpiece carrier is to be stopped can be speci?ed in a 
simple manner and changed at any time. 
However, it is also advantageous if a sensing member 

is arranged at a preset distance before a machining or 
assembly point and the driving motor or the toothed 
belt is rotated further after activation of this interroga 
tion member by a speci?ed number of steps since, by 
this means, the zero point is always speci?ed before 
triggering the measurement process, by which means 
the feed routes can be maintained exactly even when 
using stepping motors. 
A further development provides for the toothed belt 

to be provided on the side facing the rack with a pointed 
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4 
toothing and on the side assigned to the-deflection rol 
lers with a ?at toothing, by which means the bumping 
of tooth on tooth with the toothed belt and the rack can 
be reliably prevented and, on the other hand, a slip-free 
carriage and positioning of the toothed belt, setting out 
from the deflection roller connected to the driving 
motor, is ensured. I 

However, it is also possible for at least one lateral 
surface to be inclined in the direction of a longitudinal 
mid-axis of the workpiece carrier with an increasing 
distance from the vertical guide lane and the lateral 
surface to be supported on lateral guide rollers inclined 
in opposite directions and the opposite lateral surface to 
be guided on supporting rollers, the rollers assigned to 
one lateral surface preferably being resiliently deform 
able or being mounted adjustably transversely to the 
vertical guide lane, by which means these can be imple 
mented additionally using simple means in areas in 
which a very high requirement is placed on the lateral 
centering of the workpiece carriers. 
However, it is also advantageous if a simple rotating 

toothed belt is arranged parallel to the vertical guide 
lane and in a plane extending parallel to the transport 
plane, of which the belt surface facing away from the 
toothing is assigned to the lateral surfaces of the work 
piece carriers since, by this means, a transmission of 
force without play is achieved between the driving 
motor and the toothed belt and a large friction surface 
is available between the lateral ?ank and the toothed 
belt for the transmission of the feed forces. 

Another further development provides for at least 
one supporting roller to be provided between the de 
?ection rollers for the toothed belt spaced apart in the 
longitudinal direction of the vertical guide lane, which 
supporting roller effects a pressing force exerted in the 
direction of the lateral surface of the workpiece carrier. 
By this means, an exact vertical guidance of the work 
piece carriers can also be achieved in addition to an 
exact lateral guidance. 

Furthermore, it is also possible for the deflection 
rollers of the toothed belt to be adjustable via a spring 
device transversely to the vertical guide lane, by which 
means a uniform pressing force can be achieved be 
tween the toothed belt and the lateral flank of the work 
piece carrier over the entire length of the toothed belt. 

Furthermore, it is advantageous if lateral guide rol 
lers, for example roller bearings or needle bearings, 
rotating about axles extending perpendicular to the 
transport plane are assigned to the lateral surface of the 
workpiece carrier opposite to the toothed belt since, by 
this means, the operation can also be carried out using 
higher lateral pressing forces between the toothed belt 
and the workpiece carrier without there being a risk of 
the workpiece carriers slipping out from or falling off 
the vertical guide devices. 
Another further development provides for the feed 

device to be arranged in a bucket-shaped holding device 
which is mounted rotatably via a bearing device in a 
support structure and a gear wheel is connected to the 
holding device and arranged parallel to the transport 
plane, to which gear wheel a feed device, arranged in a 
plane extending parallel to said gear wheel and sup 
ported on the support structure, is assigned, by which 
means a common feed device is suf?cient both for the 
feed of the workpiece carriers and for the drive of rotat 
able lane sections. 
For better understanding of the invention, it is ex 

plained in greater detail below with reference to the 
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exemplary embodiments illustrated in the drawings, in 
which: ' 

FIG. 1 shows a plan view and a simpli?ed diagram 
matic illustration of a production plant composed of a 
plurality of lane sections in a rectangular shape with 
feed devices of various designs according to the inven 
tion; 
FIG. 2 shows a front view, cut open along the lines 

11-11 in FIG. 4, of a lane section with a feed device 
arranged between the vertical guide device; 
FIG. 3 shows a plan view of the lane section accord 

ing to FIG. 2; 
FIG. 4 shows a lateral view, cut open along the lines 

IV—-IV in FIG. 2, of a lane section according to FIGS. 
2 and 3; 
FIG. 5 shows a lateral view, cut open along the lines 

V-V in FIG. 6 in a simpli?ed diagrammatic illustra 
tion, of another embodiment of a lateral guide device in 
conjunction with a feed device arranged between the 
vertical guide devices; 
FIG. 6 shows a plan view in a simplifed diagrammatic 

illustration of a lane section according to FIG. 5; 
FIG. 7 shows a lateral view, cut open along the lines 

VII—-VII in FIG. 8, of a lane section with a feed device 
assigned to the lateral ?anks of the workpiece carriers; 
FIG. 8 shows a plan view and simplifed diagram 

matic illustration of a lane section according to FIG. 7; 
FIG. 9 shows a view from below and simpli?ed dia 

grammatic illustration of the feed device according to 
FIGS. 7 and 8; 
FIG. 10 shows a lateral view, cut open, of a part of 

the feed device with a workpiece carrier entering said 
feed device; 
FIG. 11 shows a lateral view, cut open, of a part of a 

toothing of the toothed strip of a running gear accord 
ing to FIG. 10; 
FIG. 12 shows a plan view and simplifed diagram 

matic illustration, cut open along the lines XII-XII in 
FIG. 13, of another variant of an embodiment of a feed 
device for a lane section with a toothed belt rotating in 
a horizontal plane; 

FIG. 13 shows a front view, cut open along the lines 
(XIII-XIII in FIG. 12, of the feed device according to 
FIG. 12. 
FIG. 1 shows a production plant 1 which is used for 

the machining or assembly of components 3 arranged 
on workpiece carrier 2. These components 3 are com 
posed of a multitude of single parts 4 which are made 
available for assembly'in containers 5 or pallet inserts 6. 
A production plant of this kind can comprise, for exam 
ple, a work station 7 and a work station 8. At work 
station 7, the manipulation, joining and machining pro‘ 
cesses are undertaken by an operator 9 while work 
station 8 is constructed as a so-called CNC module, that 
is to say a fully automatic assembly or machining sta 
tion. Identical workpiece carrier 10 preferably serves 
for moving the workpiece carrier 2 or the containers 5 
or the pallet inserts 6, which workpiece carrier 10 can 
be moved along vertical and lateral guide lanes 13 and 
14, formed by individual lane sections 11, 12, by means 
of feed devices 15 independently of one another, that is 
to say by means of so-called loose chaining, from one 
work station 7 to the other work station 8. 
The individual lane sections 11, 12 are arranged on 

transport stations 16 or junctions 17. From the option 
ally arranged sequence of transport stations 16 or junc 
tions 17, which can also be described as transport or 
junction modules since they advantageously have iden 
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tical dimensions or can be coupled together in any posi 
tions, the main conveyor routes 18 or parallel conveyor 
routes 19 or ‘minor conveyor routes 20 are formed 
which are required to construct a production plant 1 of 
this type. Transverse conveyor routes 21 can be pro 
vided to connect these main conveyor routes 18, paral 
lel conveyor routes 19 and minor conveyor routes 20. 
Additionally, return conveyor routes 22 and storage 
conveyor routes 23 can also be provided in order to 
allow multiple passing of the same workpiece carrier 2 
through one main conveyor route 18 or one parallel 
conveyor route 19 past an operator 9. 
Feed devices 15 and 26 or 27 of different design then 

be arranged for these transport stations or junctions 16 
and 17 or transport stations 24, 25 in the region of work 
station 8. 
FIGS. 2 to 4 show a feed device 15 which comprises 

a belt-type driving element 30 trained over de?ection 
rollers 28, 29. This belt-type driving element 30 is con 
structed as a toothed belt 31 which is ?tted both with a 
toothing 32 on the side facing the de?ection rollers 28, 
29 and with a toothing 33 on the side facing away from 
said toothing 32. 
The toothed belt 31 is guided between the two de?ec 

tion rollers 28, 29 on the side facing away from a table 
top 34 over a drive pinion 35 and a tension roller 36. 
The drive pinion 35 is connected to a drive shaft of a 
driving motor 37 for common rotation movement. The 
driving motor 37, the deflection rollers 28, 29 and the 
tension roller 36 are arranged on a common carrier 
plate 38. The carrier plate 38 is attached to the table-top 
34. The carrier plate 38 is attached in such a way that a 
topside 39 of driving element 30 only projects by a 
slight distance 40 over a surface 41 of the table-top 34. 
The slight distance 40, which is preferably equal to or 
smaller than the average thickness of a human ?nger, 
prevents the operators’ ?ngers from being jammed be 
tween the surface 41 of the table-top 34 and an under 
side 42 of the workpiece carrier 10 facing away from 
said table-top in a manual workstation. For this reason, 
it is also advantageous if a distance between a surface 43 
of the steel strips of the vertical guidance 13 inserted, 
for example, in the table top 34 and the surface 41 of the 
table-top 34 is not greater than distance 40. 
As can also be seen from the illustration in FIG. 2, the 

table-top 34 is attached to a support frame 44. The 
workpiece carrier 10 is supported via guide rollers 45 on 
the vertical guide lanes 13. A lateral guide lane 14 for 
the workpiece carier 10 is formed by lateral guide sur 
faces 46 of the de?ection rollers 28, 29. These lateral 
guide surfaces 46, together with the lateral guide sur 
faces 47 arranged in the underside 42 of the workpeice 
carrier 10 form a guide duct 48 which has an approxi 
mately trapezoidal cross~section and whose end facing 
the underside 42 is open. In the region of the upper part 
of the guide duct 48, extending parallel to the underside 
42, a rack 49 is inserted, the toothing 50 of which faces 
the driving element 30. 
Due to the construction of the lateral guide surfaces 

46, of the de?ection rollers 28, 29 and due to the ar 
rangement of the rack 49 in the guide duct 48, at the 
same time as the lateral guidance of the workpiece car 
rier 10 a centering of the rack 49 is achieved on the 
driving element 30. This ensures at the same time a 
reliable and central engagement of the toothing 33 of 
the toothed belt 31 in the toothing 50 of the rack 49. 
As can also be seen from the illustration in FIG. 2, the 

pallet insert 6 is placed on top of the workpiece carrier 
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10, which pallet insert is supported on the workpiece 
carrier 10 via a clutch device 51. In the simplest case, 
the clutch device 51 consists of centering journals 52 
which are provided with conical ends. These conical 
ends of the centering journals 52 are inserted in opposite 
conical receptacles 53 which are arranged in a surface 
54 of the workpiece carrier 10. Due to the dead weight 
of the pallet insert 6, the latter is coupled in an exact 
position to the workpiece carrier 10. The centering 
journal 52 holds a support plate 55 of the pallet insert 6 
and, as shown diagrammatically, is provided at its end 
facing away from the conical point with a conical re 
ceptacle 53-. These conical receptacles 53 then allow a 
plurality of pallet inserts 6 to be stacked one above the 
other in a centered position. 
Moreover, if the length 56 of the centering journals 

52 is selected such that it is at least slightly greater than 
a length 57 measured perpendicular to the support plate 
55, the individual pallet inserts 6 can be stacked directly 
one above the other without additional aids or guide 
members. ' . 

As can also be seen better from the illustration in 
FIG. 3, in the course of one lane section 11 or 12, lateral 
guide members 58, 59 are arranged in the longitudinal 
direction of the vertical guide lanes 13 upstream and 
downstream from the belt-type driving element 30. The 
lateral guide members 58, 59 are formed by rollers 60 
which can be mounted rotatably directly in the table~ 
top 34. However, they can have a smaller circumfer 
ence than the de?ection rollers 28, 29 for example. In 
any case however, they are provided with lateral guide 
surfaces 46 corresponding to the lateral guide surfaces 
46 of the deflection rollers 28, 29 so that the workpiece 
carrier 2 or the workpiece carrier 10 is also guided 
laterally during its movement along the vertical guide 
lane 13 by the lateral guide members 58, 59, that is to say 
for the point in time at which the guide duct 48 has not 
yet reached the deflection rollers 28, 29. By this means, 
undesired strong lateral de?ections are reliably ruled 
out during the forward movement of the workpiece 
carrier 10 along the vertical guide lane 13. 
Due to the arrangement of the additional lateral guide 

members 58, 59 it is furthermore also possible to reduce 
length 61 of the feed device 15 to a minimum, by which 
means inaccuracies due to different expansions of the 
belt-type driving member or vibrations due to a large 
span length between the deflection rollers 28 and 29 are 
avoided. Despite this however, the length 61 of the feed 
device 15 is to be selected such that a distance 62 be 
tween the successive feed devices 15 of two lane sec 
tions 11 arranged successively in the longitudinal direc 
tion of the vertical guide lane 13 is smaller than a length 
of the rack 49 on the workpiece carrier 10. This ensures 
that a seamless feed of the workpiece carrier 10 over the 
adjoining lane sections 11 or 12 is possible. However, a 
further advantage is that, due to this embodiment, the 
same feed devices 15 can also be used in the region of 
the lane sections 12, which are arranged in the region of 
the junctions 17, as in the region of the transport sta 
tions 16. 
A continuous lateral guidance of the workpiece car 

rier 10 is achieved by the lateral guide members 58, 59 
in the transition region between adjoining lane sections 
11 of the transport stations 16. 
A junction 17 is shown in FIGS. 5 and 6. This junc 

tion 17 is distinguished from the transport stations 16 by 
the fact that the feed device 15 is not arranged on the 
table-top 34 but in a turntable 63. Since the support 
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frame 44 of the junction 17 has exactly the same outer 
dimensions, above all the same length 64 and the same 
width 65 as the transport station 16, the same feed de 
vice 15 can be used both for the transport station 16 and 
for the junction 17. correspondingly, the same refer 
ence numerals as in FIGS. 2 to 4 are used for the same 
parts of the feed device 15. 
The turntable 63, in which the feed device 15 is at 

tached by means of a carrier plate 38, is arranged on a 
holding device 66 which is of pat-shaped construction. 
The holding device 66 is mounted via a bearing device 
67 in a support structure 68 which is connected to the 
table-top 34 or is manufactured integrally with the lat 
ter. The table-top 34 has an opening 69 to receive the 
turntable 63, the dimensions of which opening corre 
spond essentially to the diameter of the turntable 63. 

I The vertical guide lane 13 extends on this table-top 34 in 
each case between a front face 70 and a front edge 71. In 
the same manner, there are likewise vertical guide lanes 
13, which can be formed, for example, by hardened or 
ground guide strips, extending on both sides of the feed 
device 15. The feed device 15, as already in the table 
top 34, is also arranged in the turntable 63 in a recess 72 
of the latter. For relative adjustment of the tum-table 63 
in relation to the table-top 34, the holding device 66 
projects over the support structure 68 in the direction 
facing away from the table-top 34. Attached to the 
shoulder 73 projecting over the support structure 68 is 
a gear wheel 74 which engages with the belt-type driv 
ing element 30 of a further feed device 75. This feed 
device 75 can likewise be constructed corresponding to 
the feed device 15 and is attached either directly to the 
support structure 68 or to a supporting structure 76 
connected to the support structure 68. By rotating the 
belt-type driving element 30, for example the toothed 
belt 31, the turntable 63 can be set relative to the turnta 
ble at any angle positions about a complete circle, that 
is to say about 360'. Besides this, by the use of a belt 
type driving element 30 and of the elastic properties 
inherent in the latter, a jolt-free acceleration and decel 
eration is achieved when rotating the turntable 63 in 
relation to the table-top 34. 
As can also be seen in particular in FIG. 6, the width 

65 of the support frame 44 is only slightly greater than 
a diameter 77 of the turntable 63. In this case, it is ad 
vantageous if the parts 78 of the vertical guide lane, for 
example hardened and ground steel strips and/or high 
strength plastic parts, which are arranged on the tumta 
ble 63, have a length 79 which is at least slightly greater 
than a distance 80 between the axles of the guide rollers 
45 of the workpiece carrier 10. In this case, the work 
piece carrier 10 or the pallet insert 6 can project over 
the guide rollers 45 in one or both directions. However, 
it is advantageous if a length of the pallet insert 6 is 
shorter than the length 64 of the support frame 44. For 
this enables one workpiece carrier 10 or one pallet insert 
6 or one container 5 to be arranged in each case in 
successive lane sections without the workpiece carrier 
10 or the pallet inserts 6 or the containers 5 adjoining. 
This construction advantageously allows the individ 

ual support frames 44 to be arranged mutually trans 
versely to their longitudinal direction with their longi 
tudinal sides immediately adjacent to one another with 
the smallest possible distance between the lane sections, 
by which means the travel routes of handling devices 
spanning the lane sections or the manipulation routes of 
operators in the ?eld of manual workplaces are kept as 
short as possible. By this means, savings of both time 
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and costs can be achieved when carrying out the manip 
ulation or joining processes. In this case however, in the 
region of junctions 17 in which the workpiece carrier 10 
is moved from a main conveyor route 18 to a parallel 
conveyor route 19 or a storage conveyor route 23, 
when rotating the turntable 63’ attention must be paid to 
the fact that the workpiece carrier 10 or the pallet insert 
6 can project over the housing part 44 and, accordingly, 
no workpiece carrier 2 or pallet inserts 6 or containers 
5 may be arranged in the two support frames immedi 
ately adjacent to this support frame 44 in the region of 
the longitudinal sides. 

In order to connect the turntable 63 or the parts 78 of 
the vertical guide lane arranged on said turntable to the 
parallel conveyor route 19 or the storage conveyor 
route 23, parts 82 of the vertical guide lane are assigned 
to parts 81 of the vertical guide lane of the main con 
veyor route 18, for example at an angle of 90". 
FIGS. 7 to 9 show a variant of an embodiment of a 

feed device 15, in which the lateral surfaces 83 of a 
workpiece carrier 10 are assigned a rotating belt-type 
driving element 84. The belt-type driving element 84, 
for example a toothed belt 85, is arranged in a plane 
extending parallel to a table-top 34 and is guided around 
two de?ection rollers 28, 29 which are rotatable about 
axles 86 extending perpendicular to the tableatop 34. A 
toothing 87 of the toothed belt 85 is arranged on the side 
facing the de?ection rollers 28, 29. In order then to 
produce a sufficiently friction-tight ?t between the lat 
eral surface 83 of the workpiece carrier 10 and the belt 
type driving element 84, even in the region between the 
deflection rollers 28, 29, supporting rollers 88 are ar 
ranged which, for example under the effect of a spring 
89 having a predetermined force, press the belt-type 
driving element 84 against the lateral surface 83 of the 
workpiece carrier 2. By this means, a suf?ciently fric 
tion-tight ?t is ensured between the belt-type driving 
element 84 and the lateral surface 83 over the entire 
length of the workpiece carrier 2, by which means a 
precise and slip-free transport of the workpiece carrier 
2 or the pallet inserts 6 or containers arranged on said 
workpiece carrier can be achieved. Of course, it is also 
possible for the de?ection rollers 28, 29 to be con 
structed to be resiliently deformable, for example in the 
radial direction, so that they effect a pre-stressing force 
of the belt-type driving element 84 in the direction of 
the lateral surfaces 83 of the workpiece carrier 2. Addi 
tionally, it is also possible for the de?ection rollers 28, 
29 and the supporting rollers 88 to be arranged on a 
common carrier plate which are pressed via springs 89 
or other resilient elements against the lateral surfaces 83 
of the workpiece carrier 10. 

In order to ensure sufficient tension of the belt-type 
driving element 84, a tension roller 90 is also provided 
between the de?ection rollers 28, 29 which, for example 
under the effect of a spring 89, presses outwards away 
from the vertical guide lanes 13 and. by this means, any 
change in the length of the belt-type driving element 84, 
caused by the misalignment of the supporting rollers 88, 
is balanced out. 

In order to achieve a guidance of the workpiece car 
rier 10 which is free from play and precise in terms of 
position, the workpiece carrier 10 are supported with 
their lateral surface 91 opposite the lateral surface 83 on 
lateral guide rollers 92 which are rotatable about an axle 
86 likewise aligned perpendicular to the table-top 34. 
By this means, an exact position of the workpiece car 
rier 2 transverse to the conveying direction --arrow 93 
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—is achieved so that the exact place or-position of the 
belt-type driving element 84 cannot have a disadvanta 
geous effect on the precision of the positioning of the 
workpiece carrier 10 at the individual work stations 7 or 
8. 
With this embodiment it is, of course, also possible to 

equip the toothed belt 85 with a toothing 33 in addition 
to the toothing 87 on the opposite side to said toothing 
87, as is indicated with dashed lines in FIG. 8. If the 
lateral surface 83 of the workpiece carrier 2 is also pro 
vided with an opposite toothing 94, as is likewise indi 
cated with dashed lines, an arrangement of this kind can 
also achieve a slip-free and exact positioning of the 
workpiece carrier 10 in the direction of the arrow 93, 
that is to say the feed direction of the workpiece carrier 
10. 
FIG. 9 also illustrates the transmission of force be 

tween the driving motor 37 and the axles 86 or drive 
shafts of the de?ection rollers 28 and 29. The driving 
motor 37 or its motor shaft is connected ?xedly in terms 
of rotation to the driving pinion 35, for example by 
means of a clamping ?t with interposition of a spring or 
a wedge. A toothed belt 95 wraps around pulleys 96 
which are connected ?xedly in terms of rotation to the 
axles 86. The pulleys 96 are provided with a toothing 
which interacts with the toothing 97 of the toothed belt 
95. A toothing 98 applied to the outside of the toothed 
belt 95 meshes with the driving pinion 35 of the driving 
motor 37. The driving pinion 35 is offset in relation to a 
tangent placed on the two pulleys 96 in the direction of 
the opposite strand of the toothed belt 95 so that the 
toothed belt 95 wraps around the pulley 96 with an 
angle greater than 180°. In order also to achieve an 
adequate wrapping of the toothed belt 95 in the case of 
the driving pinion 35, a de?ection roller 99 is arranged 
between the two pulleys 96 about which the toothed 
belt is passed again approximately in the region of the 
tangent connecting the two pulleys 96. Arranged be 
tween the de?ection roller 99 and the pulley 96 situated 
further away from the driving motor 37 is a tension 
roller 100 which is pressed under the effect of a spring 
89, e.g. a compression spring, against the toothed belt 
95. The de?ection roller 99 and the tension roller 100 
are advantageously not provided with a toothing, so 
that the changes in length of the belt are balanced out 
smoothly and additional tensions or expansions of the 
toothed belt 95 are ruled out. 
As can be seen better in FIG. 7, the nonpositive con 

nection is effected between the axle 86 and the pulleys 
96 via friction plates 101 which are pressed against the 
lateral ?ank of the pulleys 96 by means of springs 102. A 
supporting plate 104 is positioned via a nut 103 which is 
screwed onto a part of the axle 86 which is provided 
with a thread and this means predetermines the pre 
stressing force of the spring 102, by means of which the 
friction plate 101 is pressed against the lateral ?ank of 
the pulley 96. The friction plate 101 is connected in 
terms of rotation to the axle 86, for example by means of 
a pin 105 passing through said axle. If the friction force 
between the friction plate 101 and the pulley 96 is then 
greater than a blocking force exerted by the adjacent 
toothed belt 85 on the (lacuna) on the lateral surface 83 
of the running gear 10, the rotational movement of the 
toothed belt 95 is transmitted to the toothed belt 85. If 
a workpiece carrier 10 is retained in the region of the 
toothed belt 85, for example by a positioning device or 
a stop, in a pre-selected work position, the friction force 
between the lateral surface 83 of the workpiece carrier 
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10 and the toothed belt 85 is greater than the friction 
force between the friction plate 101 and the pulley 96, 
which causes the pulley 96 to spin alone. It is achieved 
by this means that, during a stoppage of a workpiece 
carrier 10 in the region of the feed device 15, excessive 
wear on the toothed belt 85 is prevented or the toothed 
belt 85 can also be provided with a toothing on the side 
facing the lateral surface 83 since destruction of the 
toothing on the toothed belt 85 or in the lateral surface 
83 is prevented by the friction plate 101 acting as a 
friction clutch in interaction with the pulley 96. 
Moreover, due to the possibility of adjusting the fric 

tion force between the friction plate 101 and. the pulley 
96, predetermined friction values can be set exactly in a 
simple manner. 
At the same time, due to the arrangement of a friction 

clutch of this type between a toothed belt 95 driving the 
two deflection rollers 28, 29 and the toothed belt 85 
adjacent to the workpiece carrier 10, a smooth decelera 
tion or acceleration is achieved due to the build-up of 
the friction force in the friction clutch. 
FIGS. 10 and 11 show the entry of a workpiece car 

rier 10 into the region of a feed device 15, as was de 
scribed for example with reference to FIGS. 2 to 6. As 
can be seen better in this illustration, the toothing 33 of 
the belt-type driving element 30 is constructed in the 
manner of a pointed toothing in which tooth pro?les 
106 converge essentially to a point. If the toothing 50 of 
the rack 49, which is connected in terms of movement 
to the workpiece carrier 10, is also fitted with relatively 
slim teeth, it can be achieved in a simple manner that in 
each case a tooth 107, for example of the toothed belt 
31, engages in a tooth space 108 of the rack 49. Bumping 
of a tooth 109 of the rack 49 on the tooth 107 and, 
caused by this, lifting of the workpiece carrier 10 from 
the vertical guide lane 13 is thus reliably avoided. 

It can also be seen from this diagrammatic illustration 
that a distance 62 between the de?ection rollers 28, 29 
of successively arranged feed devices 15 is smaller than 
a distance 80 between the axles of the guide rollers 45 of 
the workpiece carrier 10. This ensures that at least one 
feed device 15, 75 engages with the rack 49 of the work 
piece carrier 10 over the entire conveyor route. Also in 
the transition area between one feed device 15, 75 and 
the other feed device 15, 75, the workpiece carrier 10 is 
only released from the feed device 15, 75 arranged 
upstream when engagement between the teeth 107 of 
the toothed belt 31 of the subsequent feed device 15, 75 
has already been effected. Due to the rollers 60 ar 
ranged in addition to the deflection rollers 28, 29, a 
lateral guidance of the workpiece carrier 10 with a 
pallet insert 6 which may be arranged on it, is ensured 
even in those regions in which there is no toothed belt 
31 or belt-type driving element 30. For this reason a 
short length of overlap between the rack 49 and the 
toothed belt 31 is sufficient which only has to serve the 
forward movement of the workpiece carrier 10 since 
the lateral guidance is effected during this time by the 
rollers 60. Additionally, in order to be able to position 
the workpiece carrier 10 in a simple manner in any 
position along the vertical guide lane 13 in the region of 
a work station, before such a work position 110, which 
is drawn in dot/dashed lines, an sensing member 111 is 
arranged which interacts, for example, with a marking 
112 arranged on the workpiece carrier 10. The sensing 
member 111 is then arranged at a predetermined dis 
tance 113 before the work position 110. If the marking 
112 of the workpiece carrier 10 then passes the sensing 
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member 111, the relay of a signal from the sensing mem 
ber 111 to a control unit 114 means that the distance 113 
has yet to be overcome before reaching the desired 
work position 110. If the driving motor 37 is then con 
structed as a stepping motor, this distance 113 can be 
converted to a certain number of rotational steps of ‘the 
driving motor 37 and the number of steps by which the 
driving motor 37 is to be rotated further, can be moni 
tored by a nominal/actual value comparator 115. When 
the number of steps has been completed, the driving 
motor 37 is stopped. By this means, a relatively exact 
positioning of the workpiece carrier 10 in the region of 
the work position 110 is achieved. 
Of course, the control unit 114, as indicated diagram-' 

matically, can interact with an overriding control sys 
tem or with the control device of the feed device 15 
arranged upstream. If greater precision of positioning is 
required, it is also readily possible for any other mea 
surement device to be used for monitoring the distance 
travelled by the workpiece carrier 10. 
FIG. 11 also shows that a height 116 of the teeth 109 

of the rack 49 decreases towards the front ends 117 of 
the workpiece carrier 10. Thus, for example, a height 
116 of the teeth 118 to 120 is less than that of the teeth 
109 of the rack 49. Additionally, a width 121 of the teeth 
109 is greater than a width 122 of the tooth 118, the 
teeth 119 and 120 in any case being able to be of pointed 
construction. Due to the lesser height of the teeth 118 to 
120, corresponding to an angle of entry 123, 124, in 
interaction with the design of the tooth pro?les 106 of 
the teeth 107 of the toothed belt 31 a virtually jolt-free 
and reliable centering of the teeth 107 on the tooth 
spaces 108 or of the teeth 109 or 118 to 120_on the tooth 
spaces 125 of the toothed belt 31 can be achieved. 
Above all, due to the pointed design of the teeth 118 to 
120, even in the case of an overlapping position of the 
toothed belt 31 or of the rack 49, the tooth 107 of the 
toothed belt is pushed away in the direction of the tooth 
space 108 with increasing engagement depth, by which 
means the raising of the workpiece carrier 10 or its 
being lifted from the vertical guide lane 13 is reliably 
prevented. 
FIGS. 12 and 13 show another variant of an embodi 

ment of a feed device 126, in which a workpiece carrier 
10 is guided on vertical guide lanes 13. Lateral guide 
rollers 92 arranged between the vertical guide lanes and 
assigned to the underside 42 of the workpiece carrier 10 
serve for the lateral guidance. A guide surface 127 of 
the running gear 10 is pressed onto these lateral guide 
rollers 92 by the effect of a belt-type driving element 30 
which is pressed under prestress against a rack 49 ar 
ranged opposite to the guide surface 127. The rack 49 is 
provided with a toothing 50 into which a toothing 33 of 
the belt-type driving element 30 engages. As can be 
seen, the belt-type driving element is arranged in a plane 
extending parallel to the table-top 34 so that the deflec 
tion rollers 28, 29 are likewise arranged in a horizontal 
plane, as are the lateral guide rollers 92. 
With this embodiment it is possible for the belt-type 

driving element 30, for example a toothed belt 31, to be 
driven directly via a driving pinion 35 of a driving 
motor 37. For this purpose, the toothed belt can like 
wise be provided with a toothin g 32 on the inside so that 
a slip-free drive is produced between the driving motor 
37 and the workpiece carrier 10 or a pallet insert 6 
arranged on the latter. 
The vertical guidance of the, workpiece carrier 10 on 

the vertical guide lanes 13 is effected via guide rollers 45 
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which are likewise arranged set into the workpiece 
carrier 10. ' 

Of course, it is also possible to use an appropriate 
supporting strip instead of the lateral guide rollers 92 or 
to provide the de?ection rollers 28, 29 or the supporting 
rollers 88 with guide discs arranged above them on 
which a guide surface 127 of the workpiece carrier 10 
can be supported. 
We claim: 
1. A production plant for processing or assembling 

components transported on workpiece carriers in a 
conveying direction along a succession of adjacent 
guide sections, each guide section comprising two verti 
cal guides de?ning a conveying plane for the workpiece 
carriers, the vertical guides extending in the conveying 
direction and being spaced from each other transversely 
to the conveying direction, and an independent feed 
device in each guide section for driving the workpiece 
carriers in the conveying direction, the feed devices 
beign independent of each other and of the vertical 
guides in each guide section, each feed device compris 
lng . 

(a) a toothed driving belt extending parallel to the 
conveying plane in the conveying direction, 

(b) two de?ection rollers spaced from each other in 
the conveying direction and extending perpendicu 
larly to the conveying plane, the toothed belt being 
trained over the de?ection rollers and being verti 
cally and laterally guided thereby, and each deflec 
tion roller including 
(1) respective circumferential lateral guide faces 

directed transversely in opposite directions, and 
(c) a drive motor arranged to drive the toothed driv 

ing belt about the deflection rollers, and 
(d) the workpiece carriers including 

(1) respective lateral guide faces engaged by the 
lateral guide faces of the deflection rollers 
whereby the engaging lateral guide faces of the 
de?ection rollers and the workpiece carriers 
provide a lateral guide for the workpiece carri~ 
ers, and 

(2) a rack engaging the toothed belt whereby the 
toothed belt drives the workpiece carriers upon 
being driven by the drive motor. 

2. The production plant of claim 1, wherein the lat 
eral guide faces of the workpiece carriers de?ne a guide 
channel of trapezoidal cross section therebetween, the 
rack is disposed at the top of the guide channel and the 
toothed belt is arranged in the guide channel. 

3. The‘ production plant of claim 1, wherein the feed 
device is arranged off-center between the two vertical 
guides. 
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4. The production plant of claim 1, wherein the work 

piece carriers have guide rollers engaging the vertical 
guides, and the rack and axes of the guide rollers extend 
in planes extending substantially parallel to the convey 
ing plane. _ 

5. The production plant of claim 1, further compris 
ing a support for each guide section and a common 
carrier plate af?xed to the support and supporting the 
drive motor and the flection rollers. 

6. The production plant of claim 5, wherein the sup 
port comprises a support frame and a table-top mounted 
thereon, the table-top having a top surface, the vertical ‘ 
guides and the toothed driving belt in engagement with 
the rack projecting a distance above the top surface of 
the table-top. 

7. The production plant of claim 1, wherein the rack 
has a length exceeding a distance extending in the con 
veying direction between the independent fee devices in 
adjacent ones of the guide sections. 

8. The production plant of claim 1, wherein the drive 
motor is a stepping motor, and further comprising a 
control for the stepping motor. 

9. The production plant of claim 8, wherein the con 
trol comprises a sensing member arranged at a predeter 
mined distance from a processing or assembling point at 
respective ones of the guide sections, the sensing mem 
ber actuating the control for rotating the motor a num 
ber of steps determined by the distance of the sensing 
member from the processing or assembling point. 

10. The production plant of claim 1, further c0mpris~ 
ing a bucket-shaped holding device wherein the feed 
device is mounted for rotation about an axis extending 
perpendicularly to the conveying plane, a support struc 
ture for the holding device, the support structure in 
cluding a bearing rotatably supporting the holding de 
vice on the support structure, a gear wheel connected to 
the holding device and arranged parallel to the convey 
ing plane, and a device supported on the support struc 
ture, extending parallel to the gear wheel and engaging 
the gear wheel for driving the gear wheel and thereby 
rotating the holding device. 

11. The production plant of claim 1, further compris 
ing a respective lateral guide member disposed up 
stream and downstream of the feed device in the con 
veying direction, each guide member having respective 
circumferential lateral guide faces directed transversely 
in opposite directions and engaged by the lateral guide 
faces of the workpiece carriers whereby the engaging 
lateral guide faces of the guide members and the work 
piece carriers provide a lateral guide for the workpiece 
carriers upstream and downstream of the feed device. 
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